controlled by vaccination, and both live and killed IBV vaccines are commercially available in Bangladesh. However, without knowing the serotypic identity of the IBV, these vaccines are being used in private commercial poultry farms.
Before going to select the proper vaccine, determination of the antigenic spectrum of a particular serotype(s) of the IBV circulating in a region or country is crucial to get the maximum benefit. Published scientific information describing the serotypes of the IBV affecting chickens in Bangladesh is absent and reports on seroprevalence measuring the intensity of the IBV infections in chickens reared in government farms and semi-scavenging systems are scanty [7] [8] [9] . The present paper reports the findings of a preliminary study on the seroprevalence of the IBV in a Government poultry farm and in semi-scavenging chickens in a rural area of Bangladesh and attempted isolation of virus from dead chickens.
Materials and Methods
Nature of the study It was a cross-sectional survey to determine the seroprevalence of the IBV in chickens raised in intensive and semi-scavenging systems in Bangladesh. Additionally, organ samples collected from deceased chicken of these two populations were analysed to isolate the IBV in embryonated chicken eggs. The study was conducted during the period from August 2005 to March 2006. All laboratory tests were undertaken at the Department of Microbiology, Chittagong Veterinary University (CVU), Chittagong, Bangladesh.
Study population
Chickens reared at Pahartali Zonal Poultry Farm (PZPF), Chittagong, and in semi-scavenging system in Chatkhil Upazila of Noakhali district (under the Smallholder Livestock Development Project-2 area, SLDP-2) were randomly investigated. In PZPF, Fayoumi (mother line) and Rhode Island Red (RIR) chickens are reared in intensive system to produce the crossbred chickens, 'Sonali' (F 1 generation). The Sonali as well as the Fayoumi chickens were distributed among the smallholder under the DLSsupported (and international-donors assisted) different programmes. SLDP-2 was one of these programmes operating its activities in 26 Upazilas of five southern districts of Bangladesh. In the SLDP-2 areas, most of the smallholders (about 96%) of poultry were called 'key-rearers' who rear Sonali, Fayoumi and Deshi (indigenous, non-descriptive) chickens. Altogether, there were 4,000 key-rearers in Chatkhil Upazila under the SLDP-2. Commonly, the key-rearers under the SLDP-2 area got their chickens vaccinated only against Newcastle disease. Unlike the SLDP-2 areas, the chickens in PZPF are vaccinated against at least four diseases, viz., Newcastle disease ND), infectious bursal disease (IBD), fowl pox, fowl cholera and Marek's disease.
Estimation of required sample size and collection of samples
A flock of chickens (strength 5,000 birds) at PZPF and 25 keyrearers' small-flocks (median number of chickens = 9) in the Chatkhil Upazila were selected at random. For serological investigation, the minimum sample size was 25 for the flock of PZPF and 4 for each key-rearers' households of Chatkhil Upazila based on the formula 10 , n = {1-(1-C) 1/D x sens }{N-0.5 (D-1)}, where n = the required number of samples, C = the desired certainty (here, 95% i.e. 0.95), sens = estimation of test sensitivity (here, 55% i.e. 0.55), D = the prevalence considered (here, 25% i.e. 0.25) within the chicken population x N (here, N = 5000 in case of PZPF, and N = 9 in case Chatkhil Upazila). Using non-probabilistic sampling, organ samples were collected from dead chickens at random of the total number of deaths encountered in these two populations during the study.
Sample collection and investigation
Blood samples were collected aseptically from the brachial vein of the chickens. When separated from blood clots a serum sample was transferred to a sterile 2.5-ml Eppendorf tube and then preserved chemically with merthiolate at a concentration of 1:10,000 to prevent bacterial contamination. Each Eppendorf tube was marked with the name of the breed of the bird, its age and the date of collection of the serum sample. The serum samples were kept frozen at -85°C. Organ samples like trachea, lungs, kidneys, caecal tonsils and cloaca were collected from the dead chickens in separate polythene-bags and all samples taken from an individual bird were enclosed within another polythene bag that was tagged with the identification number of the bird. The samples were stored at -85°C until investigated.
Serological investigation
Antibody-capture ELISA was used to estimate seroprevalence of the IBV in chickens reared at PZPF and SLDP-2 areas. The test kit was obtained from Bio-check, Holland. The test was performed according to the manufacturer's instruction provided with the test kit. At the end of the assay, the wells of the plates were read at 405 nm in an ELISA plate reader (Statfax Co, USA). To estimate antibody titres from the absorbance values, the following standard curve equation (given by the manufacturer) was used: log 10 titre = 1.09 (log 10 S/P) + 3.36, where S/P = ratio of the absorbance values of a test sample and the positive control. For the status of the IBV in chickens, serum samples with S/P value ≥0.2 (titre ≥834) 0.150-0.199 (titre 625-833) and ≤0.149 (titre ≤624) were considered as seropositive, suspected and negative, respectively.
Isolation of the IBV in embryonated chicken-eggs
Virological inoculum was prepared using the pooled-homogenized organ samples (collected from each dead chicken) in antibiotic-PBS (phosphate-buffer saline). From each inoculum prepared 0.2 ml was inoculated into each of two 10-11-days-old chicken embryos through the route of allantoic sac following the technique of Senne 11 . Seven days after inoculation, the eggs were examined for two gross characteristic changes of embryos, curling and dwarfing, which are the characteristic gross changes produced by the IBV in chicken embryos 1 . The allantoic fluids from the eggs exhibiting characteristic changes were harvested and preserved at -85ºC for future studies.
Data analysis
The S/P value obtained for each test sample was entered in the spread-sheet programme (MS EXCEL) and the results were interpreted according to the ranges of values of S/P of the test samples. Seroprevalence of the IBV was calculated as the number of positive cases divided by total number of birds tested. Significance of the difference of the IBV seropositive cases in the two study populations was calculated using a χ 2 test. Table 1 shows the number of serum samples collected and the seroprevalence of the IBV in chickens reared in both intensive and semi-scavenging systems. Altogether, blood sera were collected and analysed from 184 chickens, of which 104 and 80 were sampled from chickens reared in the intensive and the semiscavenging system, respectively. The seroprevalence of the IBV was higher in the semi-scavenging chickens compared to the chickens reared in the intensive system in PZPF (p <0.05). More than 90 % of both Deshi (indigenous) and exotic chickens, reared in the semi-scavenging system, were seropositive to the IBV. However, the difference between these two groups was insignificant (p >0.05). Conversely, the lowest seroprevalence of the IBV was recorded in the Fayoumi chickens and the magnitude of the seroprevalence of the IBV between the Fayoumi and RIR chickens reared at PZPF differed (p <0.05).
Results
Organ samples were collected from 100 chickens from the PZPF and the Chatkhil Upazila during this study ( Table 2 ). Seventeen samples elicited characteristic embryonic changes suggestive of the IBV. Figure 1 portrays the characteristic embryonic changes supposed to be caused by the IBV. The two curled and dwarfed embryos, which were of 18 days of age, are shown in the picture straddling a normal one (of the same age) placed on the centre.
that population. The high seroprevalence of the IBV in the semiscavenging chickens found in this study is an agreement with Alam et al. 7 and Biswas 9 who reported the seroprevalence to be 92.60% and 77.83%, respectively.
Both Fayouni and Rhode Island Red (RIR) breed chickens were reared in the Pahartali Zonal Poultry Farm (PZPF) and the age of these chickens was the same. About 50% of RIR chickens were seropositive to the IBV; however, only 20% Fayoumi were seropositive. Because they were reared in two different sheds. This difference could be a localized reflection due to isolation of these chickens in two separate. The seropositivity of chickens to the IBV does not mean that these birds were infected with the virus and consequently developing the disease. The birds that were seropositive to the IBV either had been infected or exposed to the IBV because they were not vaccinated against IB.
It was beyond the scope of the study to find out the holistic causes/factors involved in the deaths of chickens that had been investigated for the presence of the IBV. While acknowledging these limitations, we suspected that at least 17 of them were harbouring the IBV before the deaths. For them, the virus could have a contributory role to the deaths. In addition, the IBV can cause high mortality in chickens if the birds are concomitantly infected with the IBV and other pathogens particularly Mycoplasma gallisepticum (MG) and Escherichia coli [2] [3] [4] . We didn't investigate whether any of these 17 chickens were simultaneously affected with other pathogens. But there are reports on the high incidences of colibacillosis (21.48%) and mycoplasmosis (61.74%) in semi-scavenging chickens reared in the SLDP-2 areas 9 and the high seroprevalence (>90%) of the IBV in these chickens creates the background of the speculation that some of them could have died as a synergistic action between or among the three pathogens-IBV, MG and E. coli.
Curling and dwarfing of the chicken embryos are considered as positive changes caused by the IBV, however, any further serological or virological confirmation was not attempted. Isolation of the IBV in embryos often requires up to 4 blind passages 1 . Due to limitation of resources we recorded the embryonic changes at the end of first or at best second passages. The number of positive cases for the IBV in dead chickens could have been more instead of 17 if we went on giving passages the of the materials in embryonated eggs a few more times. However, 
Discussion
The results of this study indicate a high seroprevalence of the IBV in semi-scavenging chickens reared in the SLDP-2 areas. Even the low seroprevalence of the IBV in chickens raised under intensive system also suggests the endemic nature of the virus in based on the results of this study it is evident that the IBV is present in the study populations that encompassing chickens reared in both intensive and semi-scavenging systems. The results of the serological survey also disclose the high seroprevalence (>90%) of the IBV particularly in chickens reared in the semiscavenging system. Therefore, vaccination against the IBV for these chickens may be considered. However, the proper vaccine for these chickens should be chosen only when the stereotypic identity of the circulating virus(s) is known. The allantoic fluids as crude sources of the field viruses had already been harvested and preserved. These preserved samples have to be studied further to isolate and characterize the virus.
